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Prepn. of fullerenes is effected by generating hot plasma, 
supplying raw material of carbon-contg . cpd. to the hot plasma to heat 
and decompose the raw material, cooling the reaction gas to collect 
solid, and sepg. fullerenes from the collected solid. The process 
involves arranging a hot plasma generating part, a reaction part, and a 
collecting part from the top downward. 

Hot plasma is generated and jetted downward in a plasma generating 
furnace and raw material is supplied continuously to the hot plasma. 
Produced soot contg. fullerenes is sent down through a pipe to a 
collecting tank which is placed below the plasma generating furnace. 
Major portion of the prod, deposits on the wall of the collecting tank 
and the rest is collected with a bag filter. 

ADVANTAGE - Fullerenes can be synthesised by supplying raw material 
continuously and without supplying excess 02 or without supplying 02 at 
all. Fullerenes can be produced stably and continuously for a long 
period. Also the yield can be improved. 

Dwg.1/3 

Title Terms: PREPARATION; IMPROVE; YIELD; SUPPLY; CARBON; COMPOUND; RAW; 

MATERIAL; HOT; PLASMA; COOLING; REACT; GAS; COLLECT; SOLID 
Derwent Class: E3 6; L02 

International Patent Class (Main) : COlB-031/02 
International Patent Class (Additional) : BOlJ-019/08 
File Segment: CPI 

Manual Codes (CPI/A-N) : E05-U; L02-H04; L03-D 
Chemical Fragment Codes (M3) : 

*01* GOOO G830 M280 M320 M415 M424 M510 M520 M530 M541 M720 M740 M903 
M904 N480 R23754-P R23755-P 90000 90001 
Ring Index N\imbers: 90000; 90001 
Specific Compound Numbers: R23754-P; R23755-P 



(19) H*B^#IF/f (JP) (12) t2t H 1^ <2t ^ (A) 



#li¥6- 56414 

(43)4^raB ¥^6#-(1994)3^ 1 B 



(51) Into.' iiSiJSB^ fTfHWm^ 

C 0 1 B 31/02 10 1 Z 

ZAA 

BOIJ 19/08 K 9151 -4G 





#^¥4 - 206577 




000005902 










(22)a^B 


iP^E4^(1992) 8 M3B 




5 T B 6 # 4 ^ 






(72)58W« 


t^TEa mm 






















(72)»ig« 


xa: mm 






















(72) 
























(74)f^A 













(54) y^-u>mom:^m 



(57) 

mm :/7Xv^*?^7*>e,Tr&i^t^±bfcij:/ 

^Xv^^^pS Srt&^Tb. i^iSftlHliR^f 3 7tcgiA 
IsIiRIf 3 7 ^nn^y^ 4 0 C D taK^ifetlsIiK 



m 1 




6-5 64 1 4 



[0 0 0 1] 

[0 0 0 2] 

[0 0 0 3] '^^(ny^-vym<omm3m\z\t. 

[0 0 0 4] 7^-^>a©$ijg;&fe©9j©fie3fe^tb 

[0 0 0 5] 

[S!l9?!^«?Ssba;5t-r5iBR®] 

%itm.mffim\ ) *fflv>/tcttn«^6r> 

[0 0 0 6] m«cr)7 5-^>^«Sii^rtetC*l'iT 

mmmm^ i s o o Kg^cofc*, ®)isfcD^^7s^» 
-u>m^m.^im-r^^ti%2br). mm c^i^mm 

[0 0 0 7] «e-DT. c:ns©*j*«79-l'>^0;^ 
[0 008] 

\zm-oxwMvtcz.L^!^m.t't^-h(Dx-Sb^. 

[0 0 0 9] *^BJlC-:3t^TS6{CSilffltgiKi- 



[0 0 10] :^mm\zm^x. i^y^x-v'<&^feSii-5 
^fetLTtt, #3fea©:/9XT^f7.^£infi««frs* 
ft*w*uv». *ft:e?ifcttitiig7-i7iicm:/^xvi?x 

•y F-jS;::^7XT3ff>««^, 100kHz~10GHz 
S*©iS«SSI*5S&:/9Xv5!^t!tiM*s«s|^$n.5, 

[0 0 11] is.^. iSMT-!?*!i«y9X'7i7x>;; h^g 
*i{flli:ji5«SK^fay^9Xv^±««S»ffl Lxm-f 
^XvS:^:^$-t3:SioKL-TfeS.Vio C:©Jg-&. j£t.i 

^m\zi:>fc-:>xmM^mmmcomt\zii^\^x'^&£m-:^ 

[0 0 12] C:©7'^X-7:ifXi:UTtt. He, Ar, 
*:'cl4He/H2 , Ar/H2 , He/Oa . Ar/O 
2 . He/Ar/Hs , He/Ar/02 , He/Ar 
/Hz /Oz feb<HHe/Ar/H2 O^JffSLV^, 

j:©;ifxS3g«;fe^iS:*fflViTftisiasit^-a-. iSft^^X 
vs^^s-Brs, ^::^7Xv©»ii5si^fafttt2 o o o 

KJK-h, «?*L.<tt3 5 0 0~1 5 0 0 OK*«J:V». 

20 [0 0 13] c:©f5:/7X-7f fc«if&sns^^sgft-& 

4&jliHa:bTtt. ^*&llTISjtT?^#:©6 5%«T^ 
^^^^fc;^<KlMiR©t*3'Cfe^:^;a:5^iJ-«*Stti|gfi«)^S 

[0 0 14] ft^^^wttt, KMssjtbTtt> mmmnm 

[0 0 15] ^>if>. \f.^)i>y. y^fo^y^-jx. 
>. fc!n-;k ?:t7i>^®miS©3?#:^'ft; 

>, ^yu>. ■i>'t>, ^>h— ;k -^y/y^y. 
vy. \^vy. y)V:t^yy'y^(ots-^0mi^9mt^ 

2, 2' - (Sfc«4. 4' -) Iftf'Ji^X o 
40 - (*fcttm-"&b<Bp-) 7^;V7xrz;i.^©^J13S 

^-fvmWki/^. o- (Sfcfip-) '^>y^yx i. 
A—j-yh^jy. 9. io-T>h9^yx 9-7 

;i^:tl//>l?©^»^'5rh>:fe<i;t;=^-/X feL<tt^ 
ne.©;<5^;K tHn^^x *fc«^Jl/*7'h®M#:, 
x5^i/>, i-'f^y. 1, s-^^i^xx T-feg^i/ 
X i-T-g^x 1, 3->^iS'e;'f>^©7pg^^iij«:K 

^■ft;:i!K?N. fcL<«^e€.©;>(5^;K fciHn^X Sfc 
5<? «^;l'55;:/hBm#^ ;'l:5'X X^X :/n/t>. n- 



3 



(3) 



#M¥6-5 6 4 1 4 

4 

[0 0 2 4] *^*^5*^^:3^*C:fel.:>Ttt, i^DfcXX 



[0 0 16] CSs , COm^^M. iR^*T#slSnT[HlJK$n'5o 

WtbT^fSLl^o #SCCS2 [0 0 2 5] CCDHJRgEt L-T«, ^S^i^ (iait5i«-?'-y- 

[0 0 17] JJt±CD#M*jb^«itJl^Bftt, 5{CL.Tfe&Vi, 

K2ajK-h&ai-&^TfflVi«. [0 0 2 6] «±®J^^&rXIi]iRXgC*3ViT. 

[0 0 18] ^:/7X-7«c«t«&3nfcMW», -«2 }^mm^^m&-^n^n-f\z^mj^cf:>^m\zmn-^nt^ 

0 0 0K«±, »*b<tt2 5 0 0KK±*-eJn3lft3n tti^ffiiSI$-a:J&;AS6ilte-rst. S^fC^* 

fern, fti^$n-5. 1 3 0 0 KK±0ia«i^fc ^<^«K'fei*«sns, 

l~5 0 0ms, »*l/<»2 5 0 0-1 3 0 OK0il [0 0 2 7] JlCDBllK^^^t bTtt, J^^H*^ S ^ 

ftJt^Cl 0~1 0 0ms jfffiSiiSJ:5fct-5, mi5^ii^^^t.-r7.'i-;-\o^^is.mm<o%<rt^m^^^ 

[00 19] fX^. 7'9XvHJS«BcDrtffi«l 0~3 0 il£? ZLtlflX^^. Sfc. :^ffitt^fX (Ar. He, Nj 

OTo r r C«^®*W*L.Vi. ^Of^T^^Xv^f T^J- ^) &y XiW^Sigffi^ii-T, !Sl«6«IlC*^tlS:BiSi$ 

[0 0 2 0] Ki&^^m'^^tii37.0}^n^mt.-LX [0 0 2 8] ClCD7FStt:iJXi:LTtt, f&«l^o:/7X 

■rn;5>'bb<ttil^$nfc:T:fiJtt:tfx (MitiiT.^^ [0 0 2 9] ^^mtim'^^X%^\zm^-^fi^i.^\z 

w ^fvX-^^7./&^^±.^m\zMx^z.h\z^^^ r^Tcmzu. mm.mz^^-y^^7.<Dmmm^i^<\i 
© : m!Ss.m^ntciiA.\-s.7mm^<r>-:f'7X-^^7./m.f^ so im/s ktjc^ss j; •s tcHiRj^oj^^^&^Jds. ^ 

7X-7^X:feJ;t)tJl^sf«|i&a«ty7X^5S*Ofc»© ii. 79-V>«*<WiS;a:?S«CJ;5tttH?S:£*«*5. 

[0 0 2 1] z.^vxi^M ■ @fl:anfc*^«»«iiFiK# [o o s o] «Ffcam0«^©j;5ic, jismT^ 

[0 0 2 2] tc^x. • m^f^'^. z.n ^^±\zmmvxmi¥'r:&z.tiim^v^\ z.(Dm. & 

^mu-r^izmv. mi£m.mrxy^7.^±^m^^i^-s ^b^i^vibmmmzmm^^. mmvrc^mm^^m • m 

^^^3\z-r^t. ^^mmmv^n-fizsmm (m m-^ntcmm^^x^rnvx-^-^^n^v t<k\^\ m^m 

'3-rv%^<fs.^ iz<\,^. M^^y:f^iz^^ wm§^xmm-&-^rz.mnf3.3cD-^m^v^\ 

m^mm-r^Tctb, i^mmmiimrfi^. ^(ofctbizmm [o o 3 n m^miz^-oxyy-uym^^mr^m 

mtt^^m<Dmwmmtf3:^, He. ns ^j:nAT^i£<D^^-rm^'bL<\tu 

[0 0 2 3] zLn^mm-t^-nnmz^ i^mmiz^^^x ^$n&^stt;^x©s:H^Tt*3v^T3®miij£ST 

■^'^xvss^jft, K}^URzfi^m^^mizr-:^\z\^ mrnvtcm. mmiS7.mMvxmi\R-r^. ^ommm 
■oxmk^mv. s6ic^©T>&K^ft&iuR«ste^^ so m\t, m«i o-«to r r-??tt4o orem±. # 



—79— 



5 

[0 0 3 2] iSim\z^-^x-73~v>m^^m-r 

[0 0 3 3] ttfflStLTra. A'5/5^SCttfflS. m?L\t 

[0 0 3 4] ;ico^. ■&mt}^$}n\iy^-vym^mPi^ 

[0 0 3 5] U.±.Oy'y—\y>m(0^m-l5mzi5^^X, 
>yi9tCJ;-DT»a$nfc?v>A*2 0P«g{C, ^ig^ 
[0 0 3 6] 

mft. ^nBommtmrnzit^x^mmmiim 

%mzmm-'^x^. :n^)v^-mm^<mmzy^ 
-\y>m^-B^x^^. ■^^\zmm<nmm.-'^m^mf^ 
\z^-Dxnf3i5yjmtmfsii), mmrs^o^ att*&-a-r 
t. *«vi«^<oj *««&-a:-rfc:7 5-t/>S!£^^ 
coTctt). y5'~u>m0:kmmmmiiLx. 
mtbx^^x&^, 

[0 0 3 7] :$i%m:^mx\t, Kmm, i^m?^. m^M 
^^om\z±ii>iE>Tiz\^-Dxmnhxi^^ittb. 
dUA-xicurjRj^s-effin, yy~u>m<oi^mi)im 
±-r^tmz. immA^mmzfsi^, 

[0 0 3 8] 

mx&^. ^oms\tmm<oyy-uym(osmmsix 

^3 5<D±mmmz-:fyx-^^^m7i)^m^izmfiE> 

[0 0 3 9] Ccr):/vX-s'%*«3 3 SfflTSEtttftaia 
«3 6*s^«$tlT*30, dOSi^E^S 6«5fe^»|fil 



#^¥6-5 6 4 1 4 

6 

1IX*3 7|^C#AanTl>S. fe^#IIHIiKS3 7 0T« 

tc:A*ji':/3 8i)mif^nx\^^^. ^^mmi\sLm3 7<o« 

M{Cl5« 3 9 >&l!t-LX/-<ify^)Vi^ 4 0 iO<^i^$nT*3 

0. r<OA'i'7-i';i/:5'4 0tt*^>i^>:/i 9f;:J;0^© 
l*3gB&MJE*nTVi5. MiB::/^Xv%*j^3 5 

Rzfmmmm3 6\ti^m& m^A. b. o ^ittft 
[0 0 4 0] ;:o<fc-5i;:«i^anfcmi!a®SMK:fei^ 

T. y9X-7^^3^7>6^6T!S]^tt%^Lfci*:/7XT 

1 1 fcsmja«^wc3£fi«*&an, 3a:/9Xx'i iffj 

(c fe I ^ T K j£ L T :7 7 - U > ^ & ^ £J X X 

3 7{'^Aan. ^©;^g|5^^*J^i^4^IilJR«3 7rtt 
«%SL7S:/0^-3fc*^fett. A'i/7 4 0 

[0 0 4 1] zcDmimiz^Tmm^m<^^rcyv-uy 
m<Dm7&:fsmz^^t. yyx-r^^^s 5At±T:^m 
izmn^nxatj. m:fyx-^ii>brm^\zmmn 

TtJ-5&*. ±flLVtcy^-U>m^^tSXX^^^i^ 
*<^J?i^<:^^X-7^^^3 5rt&^TU ^fe^trmiR 
<f3 7fc*A$n-6. J10&a6> ::^7Xv|S^*p3 51^ 

® < , ^mm\zt>it^xmmm-r 

ig&tt, *^ife@iJKffl 3 7 mfnify >f)i^4 0\z^r}u 
[0 0 4 2] a:45, mimxum>^m3 7 t/'^ify^jv 

fit/^o Sfc. miH®lli£0iJ-Ctty9XT^^^3 5£ 

[0 0 4 3] sfc, -y^x-T^^^s dp^Rxsm^m's 
sei^t^v^T, ^mt^^^m (.yy-vym-hmx 

±-r^>o /\*i^7^';i'rS'4 odfev^T, in^}c<fc^ 

ut^m^zis.^, 

[ 0 0 4 4] m 1 gioggc^iiT, wmh vxmf--< 

>-tf>* 3 3 U U y V}V/m i nOmmXH e <£l[#;i!f 
X (iiKfi2 U V V}V/m i n) t LTM«tt*&«!6i6« 

**stu mst^nx. -€-©ss«asnrc«ffiT?y5X 

v^±3S 7 ©*5 2 c mTSS^SI&n-So 

[0 0 4 5] •:fyX-^^Xt.\.X\i. Ar*20U-yh 
;P/m i n> H e ^ 2 0 U >y h)V/m i n©a-&TftJ& 

[0 0 4 6] ^©te0±J5:^ffttJ):®atl-^*S. 

[0 0 4 7] :/9XT^±^m:^ 25~40kW 

RlSfigl^lJE 5 5Torr 



(5) 



4#ffi^6 -5 6 4 1 4 



S^ggiS* 1 2 0 0~1 5 0 0K 

->-i h f^Mi^i?|ffii^PBl ^5 1 m s 

3 Om i n®M^«i^-exxtttl® (-g- 
Ceo. C7o) *tI5 0 g;«J|gi{X«I^BC-M-^-rst*(C, 

msS.^ (75-l/>C6o+C7o) H^^S#®iSffTia 
0. 4gTcfe-Q&<, 

CO 0 4 8] Sfc, >^7XV^^^3 5F^(C«i!!«Jl gcD 

[0 0 4 9] m 2 S tR7F^fK»® h;i/X>^SitfJ{C*5 

'^i'hM*, 3 14nm. 3 3 4nm. 3 6 3 nm. 3 
Slnm. 40 7nmtfc!-i^t)U<tt'>3;i/iS'S, * 
fc4 6 0~4 8 0 nmnT&lZfS.fz'^ai^tSii^-ir'&mt,, 

[0 0 5 0] m3 0fc«^?tfiX»®«^««-1':t 

o 1 ffi:fe J; 2 «^ 3i- >cDHSlS/«^t^c:ffls■r s 7 

2 0, 3 6 0 (Cso) fej;(y:8 4 0, 420 (C7(i) <D 
[0 0 5 1] fX^. ifci^COfci?). ^10®gSO'5-&ga 
9X-7%*5K7 (T'^XVjEf^) *^6ia)Ra3 7*T& 



[0 0 5 23 XX«*^4&aisIJK«3 7RZf 

CO 0 5 3] 

[^BJcDSi:^] £^±oaO. *^?^CD7 9-I/>^CDS 

w is^oz &ttiSi&it-rc, afe-5tnjik<oj ^«ie&ii-r(c7 
[0 0 5 4] sec, T:&{r^tte.nfciiiRiKfc^^s 

[01] *^5g©S^*£«!l;^feCfflVi6n-579-^>!« 
20 [02] *^gg©*!g«SIfc:tettS^/S7^-l/>SOi^ 

[0 3] *^0^o^^gM^c*^^5^^S79-^>!S®s^J 

So 

[^?F*!-ffll5JHJi] 

19 

3 5 :/^Xt^**p 

5<? 3 7 ^iKmHRlt 

4 0 )^ify^)V^ 



m 3 




—81— 



(6) 



iftM¥ 6-5 6 4 1 4 




(72) ^mm Am it^ 



